A Monte Carlo approach using uniform probability distributions was used to calibrate seven sub--surface drainage parameters. The range for each of these parameters is provided in Table A . RHESSys was calibrated against the observed streamflow record in
P301 and against the observed ET from the eddy covariance tower. This additional calibration measure was used to falsify parameter sets [1] and assure that the model was getting a good fit for right reasons [2] . Seven years of streamflow data (wateryears 2004--2010) and four years of ET data (wateryears 2009--2012) were used for calibration. For both calibrations, 4000 identical parameter sets were sampled. Ten parameter sets were selected for simulation based on the parameter sets that had the best--calibrated fit for streamflow and were also behavioral for ET. Modeled streamflow was compared to observed streamflow using a composite objective function, Accuracy,
which is the product of the objective functions Nash Sutcliffe Efficiency (NSE), NSElog, and total percent error (PerErr). NSE is a measure of model fit for peak flows, NSElog is a measure of model fit for medium/low flows and PerErr is a measure of the difference in total modeled streamflow volumes. Values of accuracy range from 0 to 1, with 1 indicating perfect fit and 0 indicating poor fit. This composite objective function is similar to the objective function recommended by Moriasi et al. [3] , but with NSElog substituted for the RMSE--observations standard deviation ratio (RSR). NSElog was substituted because it is more sensitive to low flows and low flows constitute a substantial proportion of streamflow in MTEs. The individual objective functions are defined as:
where Qobs is observed streamflow and Qmod is modeled streamflow. Values of NSE and NSElog range from negative infinity to 1, however, only parameter sets with values above 0 were considered behavioral and included further in the study. Similarly, parameter sets
with PerErr values less than --1 or greater than 1 were considered non--behavioral and excluded from the analysis. Modeled ET was compared to observed ET using NSE, PerErr, and Pearson's Correlation coefficient (r), where r values greater than 0.5 were considered behavioral.
Model calibration results for the top 10 parameter sets are provided in Table B and (Table 1) . Modeled PerErr for annual streamflow totals during calibration was generally very low, ranging from --0.14 to 0.06. The model captured the seasonality of streamflow; matching winter peaks, recession and summer low flow periods (Fig A) . In some wateryears (e.g. 2008--2010), there was a mismatch in the timing of late season flows, with the model generating earlier runoff than observed due to an underestimation of the partitioning of incoming precipitation between snow and rain.
RHESSys uses air temperature to partition precipitation and errors with this approach may be large when air temperatures are near zero degrees [4] . While misclassification of incoming precipitation in a particular year will lead to poor streamflow and evapotranspiration estimates for that year, the impact and bias on simulations of long--term ecohydrologic fluxes is likely small. In general, model performance was consistent with the performance of other hydrologic modeling studies in the Sierra Nevada [5, 6] . The model also did a reasonable job of capturing the seasonal pattern and magnitude of ET, with the exception of wateryear 2011 where the model overpredicts spring ET and underpredicts summer ET. Again this error may be due to misclassification of incoming precipitation. were transferred to Big Creek. The geological classification of Big Creek was the same as P301, Mesozoic Plutonic Rocks, and we assumed that subsurface drainage parameters were likely to be similar, following Tague et al. [7] . 
